The purpose of this paper 2 is to present the results of experimental work on the preservation of whole blood in vivo and in vitro carried out over a period of several years. Certain standards of preservation in vitro (the osmotic resistance) and in vivo (the serum bilirubin variations) have been carried out extensively in the early as well as in the late experiments, thus affording a means of comparison.
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More specifically, it will present results obtained from comparative studies of several preserving solutions employing the radioactive iron technic.
The conclusions from early experimental work (1) can be summarized as follows:
(i) The absence of spontaneous hemolysis is not a satisfactory proof of good preservation of erythrocytes of stored blood.
(2) The fragility of erythrocytes to hypotonic salt solution is a dependable measure of blood preservation and parallels the in vivo studies provided that the preserving solution does not contain dextrose in high concentration.
(3) Serum bilirubin determinations before and after transfusion are readily available and constitute a reliable index of the survival of transfused erythrocytes.
(4) The determination of the total bile pigment is a good means of measuring post-transfusion destruction of erythrocytes. 2To avoid useless repetitions, references to previous work and to work published in this series of papers have been kept to a minimum.
(5) The safe period of preservation at 40 C. of blood collected in plain sodium citrate solution is not over 5 days.
(6) Experimental work has shown that the addition of glucose to sodium citrate solution does increase the period of safe preservation of whole blood (2 to 6) but generally not enough to compensate for the disadvantage of the greater dilution of the plasma proteins.
(7) The administration of blood collected in a solution with a high volume of water and relatively high glucose content (4, 6) has been found to be followed often by an increase in serum bilirubin even when the blood is fresh. This bilirubinemia does not increase noticeably for the first few days of storage, suggesting that it probably has to do with the immediate effect of glucose on a certain type of cells, the least resistant, possibly either the youngest or the oldest.
In the present work the radioactive iron technic was applied to the study of whole blood preservation along with other means.
RADIOACTIVE IRON TECHNIC
The iron isotope 55, with a half life of 5 years, was used in these experiments. This material was synthesized into ferric ammonium citrate in neutral aqueous solutions. Two donors were selected for preparation with radioactive iron. They were both healthy young white males belonging to the "O" blood group, Rh positive and with low anti-A and anti-B titre. Each received 12 intravenous injections of 10 ml. of radioactive ferric ammonium citrate at 2-to 3-day intervals over a 4-week period. The preparation of the iron isotopes used in this work and the radioactivity of blood samples were carried out by Gibson et al, as a cooperative plan outlined elsewhere (7) . At the end of this period, one donor (SD-1) had a unit activity of 15.35 and the second (SD-2), a unit activity of 15.8.
The interpretation of the results is based on the assumption that as long as the cell membrane remains intact there is no interchange of radioactive iron between the cells and plasma, therefore the cells become "tagged" for the duration of their life.
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At the end of the 12 intravenous injections, the radioactivity titre of the donor blood was high enough to permit bleeding and transfusing into recipients.
Technic of bleeding, division into aliquots, and storage The donors were bled of 400 to 500 ml. into the solution to be tested. This was precooled and by mechanical means maintained in constant gentle motion during collection and for 3 minutes after completion of bleeding. The blood immediately after mixing was divided by a closed system into a number of aliquots, of approximately equal size, and these were stored at 40 C. except for 1 specimen, which was used for immediate transfusion.
Administration of blood
The aliquots from each donor were administered to different recipients. The recipients used were all hospital patients known to have a normal erythropoiesis. All were convalescing and ranged in age between 18 and 86.
Proper grouping, Rh typing, and cross matching were carried out in all instances. Blood volume measurements, hemoglobin, and hematocrit determinations were also carried out. All recipients were Rh positive.
The transfused blood was well mixed by gentle rotation before and during the administration. The rate of transfusion was maintained at about 5 ml. per minute, the whole procedure requiring 24 to 30 minutes. The amount of blood given to the various recipients was measured volumetrically by calibration of each bottle before and after transfusion. All the blood remaining in the tubing and filter was washed into the recipient by saline solution immediately following the blood transfusion. The amount of blood remaining in the bottle, usually amounting to 10 ml. was carefully measured after removal with measured amounts of saline solution and used for radioactivity measurements. The exact number of packed red cells given was also determined by this method.
Samples of blood were taken from each of the recipients within 1 minute of the completion of the transfusion, 1h hour and 3 hours after transfusion, and twice daily for 5 days and at the end of the seventh day. These samples were withdrawn with new syringes and needles and without stasis. The blood was drawn into a double oxalated tube, and the hematocrit was determined. The red cells were then "laked" with 30 ml. of distilled water and used for radioactivity measurements. The patient's blood volume was measured with the dye method (8 to 11) and also calculated from the unit activity of the donor's blood and the unit activity of the first sample after transfusion.
The cell survival was calculated from the unit activity of the donor's blood, the volume of cells given, the unit activity of the recipient's blood, and the volume of the recipient's blood cells. 
